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This invention relates te engine eylinder con- 
structions, and has particular reference te ex- 
haust valve seat constructions for cylinders of 
ternal combustion engines, although the inven« 
tion is net limitecl te that use. 
The dissipation of. heat from the seat of the 
eXhaust valve of an internal combustion englne 
is always a problem, and in the case of cy]inders 
comprising a steel liner encased in aluminum, the 
liner intervenes between the high!y conductive 
aluminum and the exhaust valve seat. Accord« 
ingly, although the cylinder as a whole is effec« 
tive]y cooled by reason o the high heat-conduc- 
tivity of the aluminum, the exhaust valve eat 
still retains an excessively high temperature bec 
cause the intervening liner metal bas lower con- 
ductivity than the aluminum and acts as a heat 
dam. In addition te the liner, the joint between 
it and the press er shrunk«fitted valve seat pro« 
rides a space which, although exceedingly small, 
neverthe!esscauses a tmpolry drep between the 
outside surface of the valve seat and the inside 
surface of its socket in the liner, se that heat con- 
duction from the valve seat te the aluminum is' 
further retarded. 
In accordance with the preent invention, a 
cylinder construction fer the exhaust valve seat 
of an internal combustion engine cylinder is pro- 
vided which afrords a direct heat-conducting 
path between the valve seat and the aluminum 
casing or muff of a unit cylinder of the type de« 
scribed, whereby the heat dam occurring in pre- 
vious constructions is avoided and substantial 
improvement in the cooling of the exhaust valve 
seat is obtained. 
In one embbdiment of the invention, the èx- 
haust valve seat secket is formed in the Wall of 
the head of a unit cylinder ànd the wall of this 
socket is pierced radial!y wlth spaced openings, 
se that when the aluminum casing or muff is cast 
around the liner, the aluminum flows into the 
openings in the valve seat secket and becomes 
cast agalnst the exposed outer surface of the steel 
valve seat, which has been previously pressed or 
shrunk tnto the socket in the liner. Preferably, 
the external surface of-the valve seat is coated 
with a materiaI which bonds readily with alu- 
minum in accordance with a known process, such 
material being chromium, for example, or a fer- 
rous metal selected to unite with alumtnum at the 
temperature at which the liner unites with alu- 
rainure during the bondtng of the liner with the 
aluminum casing or muff. 
In another embodiment of the invention, the 
head of the unit cylinder liner ls provlded with 
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a socket whose walls are pierced with spaced 
radial openings, as before, but a socket liner of 
material having high heat-conductivity, such as 
a!uminum, copper, bronze, or the like, is inter« 
5 posed between the wall of the ocket and the 
steel valve seat, which is pressed or shrunk into 
the socket liner. If the socket liner is made of 
bronze or other material net uniting with alu- 
minum at the bonding temperatures between alu- 
10 minum and the steel cylinder liner, the outside 
surface of the socket liner is preferably coated 
with chromium, se that when the aluminum. 
forming the casing or muff of the cylinder liner 
is cast in place thereon, the aluminum becomes 
15 bonded with the chromium-plated surface of the 
socket liner through the access openings in the 
wall of the valve seat socket. If the valve seat 
socket liner ts of aluminum or other matertal 
uniting readily with the casting aluminum, no 
20 s.eparate coatlng of chromium or the like is nec- 
essary. Alternativ»!y, instead of providing a sep- 
arate valve seat socket liner, it may be cast of 
alumtnum by providing an annular space between 
the valve seat and the interior surface of the 
25 valve seat socket, into which the aluminum flows 
through the openings in the latter when the 
aluminum is cast around the cy!inder liner as a 
whole. 
It will be seen that the engine exhaust valve 
30 seat construction of this invention affords a direct 
heat-conducting path of aluminum or other hlgh 
heat-conclucting material direcly from the outer 
.surface of the steel valve seat through the open- 
ings in the wali of the cylinder liner te the heat- 
3 conducttng and dissipating casing or muff sur- 
rounding the cylinder, which may be provlded 
with conventional cooiing fins. 
For a more complote understanding of the in- 
vention, reference may be had te the accompany- 
40 ing drawings, in which: 
 Figure 1 ts a view of the upper portion of a 
typical unit cylinder encased in aluminum and 
provided with the exhaust valve construction of 
this invention; 
45 Fig. 2 is a cross-section through the exhaust 
valve seat as seen along the line -- of Fig. 1: 
Fig. 3 is a fragmentary axial section of a modi« 
fied form of the invention, and 
Fig. 4 is a fragmentary axial section of a modi- 
50 fication of the arrangement of Fig. 3. 
Referring to the drawings, numeral  des!g- 
nates a cylinder liner of steel, preferably formed 
in one piece, either by being drawn or machlned 
of one piece of metal, or formed of a tubular 
5OE barrel portion $! and a dome or cap $ weldecl 
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together at I S, the barrel having proper wearing 
qualities for cooperating with the piston and the 
dome I S having the htgh strength necessary for 
.resisting combustion gas pressure wlthln the 
cylinder. 
Formed in the wall of ttie cap or dome 12 are 
sockets. 14 and 13 for recelving the valve seat 
inserts I S and 11 of the lntake and exhaust valves, 
respecttvely. Although the invention is also ap- 
plicable to intake valve seat, the problem 
cooling the latter is hot as acute as wtth exhaust 
valve seats, and conseluently the latter wlll be 
described. 
As shown parttcularly in Fig. 2, the lateral wall 
of the exhaust valve socket 15 is pterced by a 
series of relattvely large spaced holes IS, prefer- 
ably circular, as shown, although they may have 
any other desired shape. 'rhe hardened steel 
valve seat ts normally directly pressed or shrunk 
within this socket, as indtcated in the case of 
the intake valve seat I, but in the case of the 
exhaust valve seat !1 tts exterior surface, where 
tt abuts the lntertor surface of the .ocket 
provtded with a thin coat of chromium 20, prefer- 
ably applied by electro-plating. Instead of chro- 
mlum, the coating 20 may be some other matertal 
whtch un!tes with aluminum castng mater!al at 
the temperature at whlch the liner bonds wlth 
aluminum, such as copper, a ferrous metal, alumt- 
hum, and the like. 
During casting of the aluminum casing or muff 
21 around the cylinder 10, the aluminum or alu- 
rainure base alloy casting matertal forms a chemi- 
cal bond wtth the steel of the liner 10, the opera- 
tion being conducted to secure that effect, prefer- 
ably according to the process disclosed.in Patent 
No. 2,396,730, issued l.arch 19, 1946, to 'hitfleld 
 ànd Sheshunoff. The molten alumnum accord- 
ingly cornes lnto !ni!mate contact wtth the ex- 
terlor coated surface 20 of the exhaust valve 
seat I1 through the openings I S, and bonds there- 
with under the conditions descrtbed in the afore- 
satd patent. 
As fllustrated particuarly in Fig. 2, the alumi- 
hum of the csing 2 ! extends through openings 
I$ in intimate contact with the valve 
so that heat is conducted from the latter directly 
through the aluminum casing 2! fo the cooling 
fins 22 formed at and adjacent the exhaust valve 
passage 2, which is cored in the casing 1 or 
may be formedby a sheet meml exhaust oassage 
liner 24, as shown in Fig. 3, for examlle. 
In the modifled form of he invention illus- 
trated in Fig. 3, the socket 
is formed with the lateral openings I S' as before, 
but a valve seat socket liner 25 is lnterposed 
between the valve seat I1' and the inner surface 
of the socket 15'. The ltner 25 is preferably 
aluminum, bronze, copper, or some other good 
heat-conducting metal, into whlch the valve seat 
!1' is pressed or shrunl, etther belote or after 
the liner 25 is likewise pressed or shrunl into the 
socket I S'. If of bronze or o.ther matertal not 
unlting or bonding chemtcally wtth the aluminum 
or aluminum base alloy metal forming the muff 
or casing 21', the outer surface of the valve seat 
liner 25 is coated wtth aluminum, chromtum, or 
 other metal wh!ch bonds under those Conditions 
and temperatures wtth the molten casting alumt- 
hum or aluminum base alloy. As belote, the cast- 
in metal of the muff or casing 2 I' flows tnto the 
openings I$' and unltes wtth the exterior surface 
o the valve seat socket liner 25 to forma con- 
tinuous heat-conducting path from the latte 
throuh the oPentngs 15' to the lumnum ma 
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constîtuting the muff or casing 21', and hence 
to the coolin fins 2', as descrlbed. 
Alternattvely, he valve seat socket liner 25 
shown in Fig. 3 may be cast in place wlh alumt- 
5 num during the operation of casting the casing 
or muff 21, by spacing the valve sea I1' rom 
the lnner wall of the socet 15', so that the cast- 
ing aluminum flows through the openings 
into the annular space between the seat I1' and 
the socet ! 5' to form the valve seat socket liner 
25' of aluminum, as is shown in Fig. 4. The 
outer end of the annular space is, of course, 
sealed to prevent the aluminum from flowing out. 
In case the socket liner 25' of alumlnun, is so 
1 cast in'place, tt is preferred that the extertor 
surface of the valve sea ° be coated with chro- 
mium, copper, aluminum, or the like, so as to 
bond wtth the casting aluminum in the manner 
and for the purpose described in connection wtth 
20 Figs 1 and 2. 
Although cerltn preferred embodiments of the 
invention have been illustrated and described 
herein, it is to be underst(od that the invention 
is not limited thereby, no is it limited to internal 
25 combustion engine cylinders, but may be em- 
ployed wtth elual faciliy for valve seats in other 
engines, pumps, turbines, or the lile, all wthin 
the scope of the appended claims. 
I claire: 
30 1. A valve seat construction for engine cyl- 
inders and the like, comprising a mell cylinder 
liner, a casing for said cylinder of diflerent metal 
having higher heat-conductiviy than satd liner 
metal, a valve seat insert mounted on said liner, 
35 heat-conducting means of metl of higher heat- 
conductivity than said liner on the outer surface 
of said insert, and metai of higher heat conduc- 
tivity than said insert extending substantially 
radially through said liner from said casing to 
40 said valve seat insert and unlted with satd casing 
and said heat conducting means to conduct heat 
from said valve seat lnsert to sald casihg. 
2. A valve seat construction for engine cyl- 
 lnders and the lie, comprising a metal cylinder 
45 liner, a casing for satd cylinder of diflerent mell 
having higher heat-conductivity than said liner 
metal, a valve seat insert mounted on satd liner, 
aid liner having spaced openings opposite said 
valve seat hsert and extending substantially 
50 radially thereto, and heat-conducçing means of 
metat of hoEher heat-conductivlty than said liner 
extending throuh said openings in said linez, 
said heat conductng means being unid with satd 
casing and bonded to said insert whereby heat is 
5 conducted from said valve seat lnsert to said 
casing. 
3. A valve seat construct!on for engine cyl- 
lnders and the like, comprising a metal cylinder 
liner, a casing for said cylinder of diflerent metal 
0 having higher heat-conductivity than said liner 
metal, a valve seat inser mounted on said liner 
and having on ifs outer periphery a layer of mel 
capable of .bonding to said casing metal, said 
liner having spaced openings opposite to the outer 
65 periphery of said seat tnsert and extending sub- 
stanially radially there, and heat-conducting 
means of metal of higher hea-conductivity than 
said liner extending througt said openings in said 
liner from said casing to said valve seat inser 
70 and united with said layer of metal and said 
caslng metal, to conduct heat from said valve 
seat lnsert to said casing. 
4. A valve seat construction for engine cyl- 
lnders and te lte0 comprlsing a metal cylinder 
75 llner havtng a recess or a valve seat lnsert, a 
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casing for said cyllnder of different metal having 
hlgher heat-conductivity than sald liner metal, 
R valve seat insert mounted in sald liner recess, 
said liner having spaced openings, substantially 
radial in the PeripherR1 wall of sald recess, and 
heRt=conducting means of metal of higher heat- 
conductivity than said liner extending through 
sRid openings in the wall of the recess in said 
liner between said casing and said valve sert in- 
sert and united with said insert and said casing, 
whereby heat is conducted directly from said 
valve sert insert to said casing. 
5. A valve seat construction for engine cyl= 
inders and the like, comprising a metal cylinder 
liner, a boss on said liner forming an internal 
recess for a valve seat insert, a casing for. said 
cylinder of different metal having higher heat- 
conductivlty than said liner metal, a valve sert 
lnsert mounted in said liner recess, and having 
on at least its outer perlphery a metal layer 
capable of uniting with said casing metal, said 
liner having spaced openings in the peripheral 
wall of said boss extending substantially radially 
to said insert, and heat-conducting means of 
metal of higher heat-conductivity thRn said liner 
extending through said opening and united with 
said layer and the metal casing toconduct heat 
from sRid valve sert insert fo said casing. 
6. A valve sert construction for "engine cyl- 
inders and the like, comprising a metal cylinder 
liner, a casing for said cylinder of different metal 
having higher heRt-conductivity than said liner 
metal, a valve seat bushing of higher heat con- 
ductivity .thRn said liner mounted on said liner, 
a valve sert insert in said bushing, and heat- 
conducting means of metal of higher heat-con- 
ductivity than sald liner extending at spaced 
points substantially radially through the wall of 
said liner between said casing end said valve seat 
bushing and bonded to said casing and bushing, 
to conduct heRt from said valve seat insert fo 
said casing. 
7. A valve seat construction for engine cyl- 
inders and the like, comprising a metal cylinder 
liner, a casing for said cylinder of different metal 
havinghigher heat-conductivity than said liner 
metR1, R valve sert bushin of higher heat con- 
ductivity than said liner mounted on said liner, 
said liner having spaced substantially radial 
openings opposite said bushing, a valve seat insert 
in .said bushing, and heat-conducting means of 
metal of higher heat=conductivity than sRid liner 
extending through said openings in said liner 
and united with said casing and said valve Seat 
bushing for conducting heat from said valve sert 
insert to said casing. 
3. A valve seat construction for engine cyl- 
inders and the like, comprising a ferrous metal 
cylinder liner, a boss on said liner forming an 
internal recess fol receiving a valve seat insert, 
said boss having spaced peripheral openings ex- 
tending substantially radially therethrough, and 
a casing of metal of higher heat-conductivity 
than said liner metal enclosing said liner at least 
at said boss .and extending through said open- 

ings therein into engagement with a valve seat 
insert in said recess. 
9. A valve seat construction for engine cyl- 
inders and the like, comprising a ferrous metal 
5 cylinder liner, a boss on said liner forming an 
internal recess for a valve seat insert, said boss 
having spaced peripheral openings extending sub- 
stantlRlly radially therethrough, a valve seat in- 
sert in said recess, a casing of metal of higher 
I0 heat-conductivity than said liner metal enclosing 
said liner at least .at said boss and extending 
through said openlngs therein into engagement 
with a valve sert insert in said recess, and a 
layer of metal on the outer peripheral surface 
15 of said valve seat insert uniting with said casing 
metal at the molten temperature thereof. 
10. A valve seat construction for engine cyl- 
inders and the like, comprising a ferrous metal 
cylinder linero a boss on said liner forming an 
2O internal recess for a valve seat insert, said boss 
having spaced peripheral openings extending.sub- 
stRntially radially therethrough, a bushing in said 
recess, a valve seat insert in said bushing, and 
a casing of metal of higher heat-conductivity 
25 than said liner metal enclosing said liner at least 
at said boss and extending through said open- 
lngs therein and bonded fo the valve sert bushing 
in said recess. " 
11. A valve seat construction for engine cyl- 
S0 lnders and the like, comprising a ferrous metal 
cylinder liner, a boss on said liner forming an 
internal recess for a valve sert insert, said boss 
having spaced peripheral openings extending sub- 
stRntially radially therethrough0 a bushing in said 
S5 recess, a valve seat insert in said bushing, a casing 
of metal of higher heat-conductivlty than said 
liner metal enclosing said liner at least at said 
boss and ex.tending through said openings therein 
into engagement with said bushing, and a layer 
40 of metal on the outer surface of said bushing 
opposite said openings united with said casing 
metal. 
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